Purpose: The purpose of this study is to identify useful clinicopathologic factors for the prediction of lymph node metastasis in submucosally invasive colorectal carcinoma. Methods: A total of fifty-four cases of colorectal carcinomas with submucosal invasion were included. The patients underwent curative resection with en bloc lymph node dissection. Clinical features such as age, gender, tumor size and tumor location were reviewed. Histopathologic examinations for tumor growth type, differentiation, depth of tumor invasion, lymphovascular invasion, neural invasion, tumor budding and peritumoral inflammation were performed. The expression of E-cadherin, β-catenin, Smad4, p53 and Ki-67 were examined by immunohistochemistry. The correlation between the clinicopathologic factors and lymph node metastasis was evaluated. Results: From the 54 patients with submucosally invasivecolorectal carcinoma, lymph node metastasis was identified in 13 cases (24.1%). The incidence of lymph node metastasis was significantly higher in cases positive for lymphovascular invasion (55.6% vs. 17.8%, P=0.028) and positive for tumor budding (47.4% vs. 11.45%, P=0.006). Cases negative for Smad4 had a higher tendency for incidence of lymph node metastasis (28.6% vs. 15.8%, P= 0.341). Other clinicopathologic and immunohistochemical features were irrelevant to the lymph node status. In multivariate analysis, only tumor budding was an independent predictor of lymph node metastasis (P=0.051). Conclusion: Lymphovascular invasion and tumor budding were predictive factors of lymph node metastasis in submucosally invasive colorectal carcinoma. The incidence of lymph node metastasis of submucosally invasive colorectal carcinoma was not low. Careful selection for avoiding surgery in submuocally invasive colorectal carcinoma should be considered. (J Korean Surg Soc 2011;80:111-118)
INTRODUCTION
The clinical data, such as age, gender, tumor size and tumor location in the colon and rectum were reviewed retrospectively.
2) Histopathologic examination
The resected specimens were immediately fixed in 10% buffered formalin and the tumors were cut into step-wise sections and embedded in paraffin and stained with hematoxylin and eosin. Santa-Cruz, CA, USA) were used ( Fig. 1 ).
4) Interpretation of histopathology and immunohistochemistry
The 
5) Statistical analysis
Statistical analyses were performed using the chi-square test to estimate the difference in the relationships between the clinicopathologic factors and lymph node metastasis. 
RESULTS

1) Correlation between clinicopathologic factors and lymph node metastasis
Of the 54 cases with submucosally invasive colorectal carcinoma, lymph node metastases were identified in 13 cases ( Table 1 ). The mean count of sampled lymph node was 14.9 (range 3∼57). The mean depth of tumor invasion (±standard deviation) was 2,453.6±1,562.28μm for all of cases.
The incidence of lymph node metastasis in relation to the clinicopathologic factors evaluated is shown in Table   2 . Sex, tumor size, and tumor growth type were not related to lymph node metastasis. Although the differences of the incidences of lymph node metastasis among the groups were not significant, the incidences were higher in patients (Table 2) .
2) Correlation between immunohistochemical markers and lymph node metastasis.
The expression status of E-cadherin, β-catenin and p53
in tumor cells was not related to lymph node status. The correlation with Smad4 protein expression and Ki-67 labeling index were suggestive. The incidence of lymph node metastasis was higher in cases that were negative for (Table 4) .
DISCUSSION
This present study showed that lymphovascular invasion and tumor budding were significantly related to lymph node metastasis in submucosally invasive colorectal carcinoma. Lymphovascular invasion has been reported as one of the most important risk factors for lymph node metastasis in some studies (27, 28) ; however, the pathologic identification of lymphatic or vascular invasion is difficult.
Diagnoses of lymphatic or vascular invasion vary by pathologist and also by the staining method used. Hence, the incidence of lymphovascular invasion may be underestimated or overestimated. Furthermore, retraction or cauterization artifacts may be misdiagnosed as lymphovascular invasion.
A review of the literature has found that some studies classify lymphatic and vascular invasion as a single factor, and these studies have shown that lymphovascular invasion is significantly related to lymph node metastasis. (9, 29) Other studies regard lymphatic and vascular invasion two separate factors.(8,27,28) Wang et al. (8) reported that lymphatic invasion was significantly related to lymph node metastasis, but that vascular invasion was not a risk factor.
In another study, multivariate analysis showed that vascular invasion was not a risk factor in submucosally invasive colorectal carcinoma, but univariative analysis showed that lymph node metastasis was. (30) Tumor budding is considered to be a pathologic charac- Although the cause is unclear, the rectal location of the tumor has been shown to be one of the strong risk factors for lymph node metastasis.(10) Okabe et al. (29) suggested that the higher incidence of lymph node metastasis in rectal carcinoma is due to their intrinsic biology rather than to their location. Their study showed a higher rate of microsatellite stability, aneuploidy, chrosomal deletion, and p53 mutation in rectal and sigmoid cancers than in proximal cancers. We suggest that the bony pelvis with a narrow space around the rectal carcinoma may be related to the higher incidence of lymph node metastasis. The depth of tumor invasion and level of differentiation have been shown to be risk factors for lymph node metastasis in submucosally invasive colorectal carcinomas. (8, (27) (28) (29) However, Sohn et al. (9) reported that there was no significant difference in lymph node metastasis according to the depth of tumor invasion and differentiation. In the current study, we also failed to find a significant relationship between lymph node metastasis and the depth of tumor invasion and differentiation, but this lack of correlation may be due by small number of patients in our study. Therefore, careful selection is necessary to avoid a curative surgery with lymph node dissection.
In conclusion, lymphovascular invasion and tumor budding were shown to be important predictive factors of lymph node metastasis in submucosally invasive colorectal carcinoma in this study. The correlation between lymph node metastasis and Smad4 mutation and expression was suggestive of the involvement of mutated Smad4 in lymph node metastasis; however, further data are required to evaluate the significance of this correlation.
